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The reproductive toxicity of ethylene glycol moncethyl ether (EGEE) was evaluated in the Fertility
Assessment by Continuous Breeding protocol. Both male and female CI)-1 mice were given 0, 0.5, 1.0 or 2%
EGEE in the drinking water and were housed as breeding pairs continuously for 14 weeks. Significant
adverse effects on fertility were seen at 1 and 2% but not at 0.5%. After the continucus breeding phase of
this test was completed, treated males were housed with control females and treated females with control
males and fertility and reproduction were compared to the corresponding pairs of control male and control
female mice. Both males and females from the 1 and 2% groups were affected. Testicular atrophy, decreased
sperm motility and increased abnormal sperm were noted in the treated males, but no specific anomalies

were detected in the females.

Introduction

Ethylene glycol monoethyl ether (EGEE, 2-ethoxy-
ethanol) is a glycol ether with widely applicable solvent
properties. It is used in a variety of industrial
applications and in products used by consumers,
including paints and cleaners. NIOSH has estimated
that, between 1972 and 1974, about 400,000 workers
were exposed to EGEE (7). Previous studies have
demonstrated that EGEE exposure caused testicular
atrophy in males and birth defects in offspring exposed
to EGEE in utero (2,9). No studies have been found in
the published literature which describe fertility in
animals after EGEE exposure.

The National Toxicology Program has developed and
is validating a new reproductive toxicity testing system.
This test system is designated Fertility Assessment by
Continuous Breeding (FACB). It is composed of up to
five interrelated tasks including: task 1, dose finding;
task 2, continuous breeding; task 3, identification of the
affected sex; task 4, offspring assessment; and task 5,

“hormone measurements. The new system provides an
alternative to multigeneration studies and produces
similar comprehensive reproductive toxicity data at a
lower cost and in a shorter time frame,
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EGEE was studied for repreductive toxieity by using
the FACB protocol. Male and female CD-1 mice were
treated in task 2 with either 0, 0.5, 1.0 or 2% EGEE in
the drinking water throughout the course of the study.
The mice were monitored for effects on fertility, litter
size, offspring survival and pup weight. After the
continuous breeding portion of the study, the high dose
treated males were cohabited with control females and
high dose treated females with control males. The
mating performance in that crossover mating portion of
the study was used to determine whether males,
females or both sexes were affected by the chemical
exposure under the conditions of the study.

Materials and Methods

General Study Design

The flow chart for the NTP Fertility Assessment by
Continuous Breeding Protocol is shown in Figure 1.
Mice are quarantined for 2 weeks prior to task 1 or for 5
weeks prior to task 2. Task 1 utilizes a vehicle control
and five dose groups (8 males and 8 females per group)
and employs a 14-day repeated dose or continuous
administration schedule in order to ascertain the dose
levels to be administered in task 2. Task 1 is not
performed if adequate data are available in the literature
to select task 2 dose levels.

Task 2 is the continuous breeding phase of the
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Figure 1. Flow chart for NTP fertility assessment by continuous
breeding protocol.

protocol. This phase employs a vehicle control group (40
males and 40 females} and three dose groups (20 males
and 20 females per group). The high dose may produce
some significant signs of toxicity, but should not
suppress body weight gain more than 10% compared to
controls and should allow 90% or greater survival in
male and female CD-1 mice. The mid-dose should
produce minimal or no toxic effects and the low dose
ideally is a no effect dose level. Eleven-week-cld male
and female CD-1 mice are exposed to the chemical
during a 7-day premating period, after which they are
randomly paired (one male:one female) within each
dose group and cohabited for 98 days (14 weeks). New-
born litters are evaluated and immediately sacrificed.
Chemical exposure is continuous during the 98-day
cohabitation period and the 21-day segregation period
which follows. The final litters born to the control
and high dose pairs during the 21-day segregation
period may be weaned and evaluated for reproductive
performance in task 4 (Offspring Assessment). Chemical
exposure is continued for the offspring.

If significant effects on reproductive performance
(fertility or litter size) are found in task 2, then the
affected sex {male, female or both) is determined by
performing task 3. Task 2 high dose males are randomly
paired with control females, high dose females with

control males, and control males with control females
(20 pairs per group; all controls are assigned new
cagemates). The pairs are cohabited for 7 days, fewer if
a copulatory plug is observed. Considering the crossover
breeding design, the chemical treatment is not. feasible
during the 7-day cohabitation. Reproductive perfor-
mance is determined by evaluation of the litters and by
effects on reproductive organs.

If minimal or no reproductive effects are noted in
task 2, then reproductive performance in the control
and high dose offspring from the final task 2 litters
is evaluated (task 4). Chemical exposure continues
throughout task 4. At 70 = 10 days of age, 20 high
dose male offspring are randomly paired with 20 high
dose female offspring and 20 control male offspring are
randomly paired with 20 control female offspring (one
pair per cage). If possible, all high dose and control task
2 litters are sampled and sibling matings are avoided.
The pairs are cohabited for 7 days or fewer if a
copulatory plug is observed. Chemical administration is
continued during cohabitation. Reproduective perform-
ance is determined by evaluation of the litters. If
reproductive performance is adversely affected in the
high dose pairs, then task 3 can be carried out with
these same mice to determine whether one or both
sexes are affected. In this instance, the high dose
animals are bred to the opposite sex control animals.

Chemical

Ethylene glycol monoethyl ether (EGEE, CAS No.
110-80-5) was obtained from Union Carbide. Chemical
purity and dosing solution stability were analyzed by
the Midwest Research Institute under contract to the
National Toxicology Program. The chemical was 99.4%
pure with one major impurity which was 0.59% and
three minor impurities totaling 0.03%.

Dosage Formulation and Analysis

EGEE dosing sclutions were prepared at 0.5, 1.0 and
2.0% {w/v). Dosing solutions were prepared fresh once
every 2 weeks and stored at room temperature under
yellow safe lights. The referee analyses were performed
every 6 weeks. Referee analyses indicated that dosage
solutions were within 99 to 108% of the intended dosage
concentrations.

Animals

COBS Crl:CD-1, (ICR)BR outbred albino mice (6
weeks of age) were purchased from Charles River
Breeding Laboratories, Inc., Kingston, NY. During the
5-week quarantine period, two males and two females
were sacrificed and their sera evaluated for antibodies
against 11 mouse viruses (Microbiological Associates,
Inec., Bethesda, MD). All sera were negative for viral
antibodies. Furthermore, fecal samples were collected
from two randomly selected mice and examined for






